Electromechanical effects of caffeine in failing human ventricular myocardium.
We studied, using standard microelectrode technique, the effects of caffeine alone and in conjunction with epinephrine in ventricular myocardial fibers obtained from the failing hearts of 12 recipients of heart transplant. Results revealed that caffeine (1-3 mM) prolonged slightly the duration of fast response action potential near final repolarization and the twitch curve but slightly increased, or even decreased, the twitch force. Epinephrine (3 microM) induced a submaximal positive inotropic effect in myocardial fibers obtained from the failing hearts. Caffeine at 1 mM significantly potentiated the force of contraction and accelerated the rate of twitch relaxation increased by epinephrine. Increasing concentration of caffeine to 3 mM in the presence of epinephrine did not enhance further the twitch force but rather induced the delayed after-depolarization in two of eight experiments. In a preparation from one patient with dilated cardiomyopathy, the combination of caffeine and epinephrine induced repetitive triggered rhythms. The present findings suggest that, in human ventricular myocardium obtained from certain patients transplanted for congestive heart failure, caffeine could induce positive inotropy and triggered automaticity through a potentiation of the actions of catecholamines.